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Background: E-cigarettes are a type of non-combustible
tobacco product designed to allow inhalation of nicotine
via vaporization of a nicotine-containing solution.1 While
the health risks of cigarette smoking are well established,2
e-cigarettes began to be available in the U.S. only starting
in 2007,3 too recently for emergence of studies of long-
term exposure health impacts. However, nicotine itself is
implicated in having irreversible detrimental effects on
developing human brains and lungs,4 in addition to being a
substance to which adolescents can become addicted.5
Both the Centers for Disease Control and Prevention and
the Minnesota Department of Health assert that e-
cigarette use among adolescents is a significant topic of
health concern.6 7 While rates of cigarette smoking among
adolescents have trended downward for five years
nationally8 and within the state of Minnesota for over a
decade,9 in the decade since e-cigarettes have become
commercially available in the U.S., rates of e-cigarette use
among adolescents have trended upward and are now
twice the rate of cigarette smoking among adolescents
nationally and statewide in Minnesota.10 11 A recent study
using data from multiple years of the National Youth
Tobacco Survey (NYTS) demonstrated that in the U.S. there
is a significant difference in prediction model factors
associated with adolescent cigarette versus e-cigarette
use.12
Methods: For this study, I analyzed 126,868 records of
students in grades eight, nine and eleven from the 2016
Minnesota Student Survey (MSS) for prevalence and
predictors of adolescent cigarette smoking and e-cigarette
use. Logistic regression models were used to estimate risk
for smoking cigarettes, using e-cigarettes, or concurrent
use of both for key independent variables.
Results: Bisexual-identified students were four times more
likely (adjusted odds ratio [AOR]=4.40; 95% confidence
interval [CI] 4.01, 4.82) than heterosexual students to
smoke cigarettes and twice as likely (AOR=2.24; 95% CI
2.06, 2.43) to use e-cigarettes. Gay/lesbian-identified
students were 2.75 times more likely (AOR 2.75; 95% CI
2.27, 3.34) than heterosexual students to smoke cigarettes
and 1.5 times as likely (AOR=1.50; 95% CI 1.24, 1.76) to use
e-cigarettes. Students receiving free/reduced lunch were
nearly twice as likely (AOR=1.92; 95% CI 1.80, 2.05) to
smoke cigarettes and 1.3 times as likely (AOR=1.33; 95% CI
1.27, 1.39) to use e-cigarettes. Students reporting skipping
meals due to economic hardship were over 3.5 times as
likely (AOR 3.63; 95% CI 3.33, 3.95) to smoke cigarettes and
2.8 times as likely (AOR=2.79; 95% CI 2.59, 2.99) to use e-
cigarettes. Increasing alcohol use and decreasing academic
performance are associated with increasing likelihood of
cigarette smoking and e-cigarette use, more so with
cigarette smoking .
Conclusion: Results of this study expand on existing
research showing differences in psychosocial and
behavioral risk profiles for adolescent cigarette smokers
versus e-cigarette users. Further understanding of these
predictors is critical to informing comprehensive public
health strategies targeting prevention and reduction of















































• There is a statistically significant (.05) association
between analyzed independent variables of sexual
identity, economic indicators, alcohol use, and
academic performance, and the dependent outcomes
of cigarette smoking and e-cigarette use after
controlling for grade, biological sex and race/ethnicity.
• While reported prevalence of cigarette smoking among
Minnesota adolescents is half that of e-cigarette use,
odds ratios for cigarette smoking outpace use of e-
cigarettes among Minnesota adolescents across
independent variables analyzed in this study.
• Results suggest that socioeconomic and behavioral
factors differ for students who smoke cigarettes versus
those who use e-cigarettes
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The objective of this study was to expand on existing
research of differing risk profiles for outcomes of cigarette
smoking and e-cigarette use by examining the association
of demographic, socioeconomic, psychosocial and health
behavioral factors as surveyed by the Minnesota Student
Survey with cigarette smoking and e-cigarette use among
Minnesota adolescents.
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